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0 A toothed wheel (3) to control the gripper straps 
in shuttfeless looms is obtained by injection molding 
of thermoplastic material. To increase wear resis- 
tance of the wheel toothing (1), a strip (2) of ther- 
mosetting material - reinforced with carbon or cotton 
fibres - is introduced Into the mold during the mold- 
ing operation^ said strip (2) having a fretted section 
reproducing the final profile of said toothing (1). The 
strip (2) is pre-manufactured in a flat position and of 
length sufficient to cover the full circumference of 
the toothed wheel (3). It then remains firmly posi- 
tioned into the mold, once it has t>een eiasticaJly 
deformed into a circle to be introduced therein. This 
also allows to considerably accelerate the toothed 
wheel manufacturing process. 
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The present invention concerns a toothed 
wheel to control the gripper straps in shuttletess 
looms, and particularly a wheel with a highly wear- 
proof toothing. 

The invention also concenns a particularly sim- 
ple and effictent method to manufacture said tooth- 
ed wheel. 

As known. In shuttleless looms the weft yam is 
stretched across the shed, tietween the warp yams, 
by a pair of grippers movable along said shed: a 
carrying gripper which grips the weft yam from a 
weft presenting device and conveys it to the centre 
of the shed; and a drawing gripper which receives 
the weft yam from the carrying gripper. at the 
centre of the shed, and conveys rt to the opposite 
end of the loom. 

The reciprocating movement of tbe grippers is 
obtained by means of flexible slotted straps, fixed 
at one end to the grippers and controlled at the 
other end by tootiied wheels, positioned at the two 
sides of the loom, on which said straps wind up. 
The toothing of the wheels engages into the slots 
of the straps, which are driven thereby. To obtain 
the wanted back and forth motion of the grippers 
from tiie end to the centre of the shed, the toothed 
wheels thus rotate in one sense for a short length 
(from one tum fraction to a few turns, according to 
their diameter) at a very high speed, to allow the 
grippers to move forward, and then they imme- 
diately reverse their movement performing a rota- 
tion in the opposite sense, to cause tfie backward 
motton of tiie grippers. 

The fact of adopting mechanical memt)ers per- 
fonning high-speed alternate movements makes it 
indispensable for the mass of such members to be 
as reduced as possible, both in order to limit power 
consumption of the motors driving the same, and 
to make them last longer. In particular, the heavier 
parts of the wheel shoukl be concentrated towards 
its centre and the wheel should be lighter as it gets 
close to its periphery. 

To fulfil said requirements, the toothed wheels 
forming the ot>ject of the present invervtion are 
now-a-days exclusively obtained by injection nu>ld- 
ing of thermoplastic material. They usually consist 
of spoke wheels, with wide lightening slots sur- 
rounded by stiffening ribs, as shown for example in 
tig. 1 of the accompanying drawings. Thermoplas- 
tic material is used, as well as for its lightness and 
easy moldability. also for its low cost it is however 
not exempt from drawbacks. It should in fact be 
noted that, just on account of the high speed and 
of the sudden reversals of rotation of the wheels, 
their toothing is subjected to high mechanical 
stresses by the flexible straps drawn by said 
wheels. Such stresses, which determine a local 
overheating of the wheel toothing, are apt to dete- 
riorate the mechanical characteristics of the ther- 



moplastic material from which the wheel is formed, 
thereby accelerating the wear of said toothing. It 
thus happens, at present, that toothed wheels have 
to be replaced - with consequent heavy economical 

5 losses - because their toothing is no longer apt to 
efficiently control the straps, while their general 
structure is still perfectiy suited to fulfil the in- 
tended purpose. 

Some attempts have already been made in 

TO known technique to overcome this drawback, by 
forming the toothed wheels with metallic inserts 
buried into the thermoplastic material in correspon- 
dence of the teeth parts most subjected to wear, 
that is. on their sides. Nevertheless. In such 

75 wheels, the metallic Inserts are actually provided 
on their periphery, that is,, in a critical point as far 
as weight, as already explained above. The inertia 
of such wheels is thereby considerably increased, 
with consequent drawbacks in operating the kx>ms, 

20 especially the high-speed ones. Furtiiermore. the 
metallic inserts have to be manually irrtroduced into 
the cavities of the mold wherein the toothed wheel 
is formed, and said operation is long and com- 
plk:ated, both due to the large number of said 

25 inserts and due to ttie actual difficulty in keeping 
them in the wanted position during ttie molding 
operations. 

The object of the present invention is to there- 
fore supply an improved toothed wheel, wherein - 

30 while fulfilling the requirements of lightness, and at 
only slightiy higher manufacturing costs - the wear 
resistance of the tootiitng and thus the useful life of 
the wheel are notably increased. 

Another object of the present Invention is to 

35 supply an electrically conductive toothed wheel, apt 
to discharge to earth the electrostatic charges 
caused by rubbing of the gripper straps against tiie 
warp yams. 

A further object of the present invention is to 
40 supply a particulariy efficient and economic meth- 
od to manufacture the aforementioned toothed 
wheel. 

According to the present invention, these ob- 
jects are reached by means of a toothed wheel to 
45 control the gripper sti^ps in shuttieless looms, of 
the type obtained by molding of thermoplastic ma- 
terial, characterized in that the outer surface of the 
teeth, or at least the portion of said surface meant 
to cooperate with the gripper straps, consists of a 
50 thin layer of a tiienmosetting material in one piece 
with the wheel body of tiiemnoplastic material. 

The toothed wheel of the present Invention is 
preferably fonmed by injection molding, according 
to a method comprising the following steps: 
55 - fonming a continuous strip of thermosetting 
rrtaterial - possibly reinforced witii mineral, 
vegetal or synthetic fibres - with a fretted 
section substantially conresponding to that of 
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the toothing of said wheel, by compression 
molding into a flat mold; 

- cutting out a portion of said strip, of length 
and width substantially corresponding to 
those of the external circumferential surface 
of the toothed wheel; 

- elasticalty defonming into a circle said strip 
portion and introdudng It into the toothed 
wheel manufacturing mold, so that it elas- 
tically adheres onto the inner toothed profile 
of the mold; 

- injection molding the wheel body with a ther- 
moplastic material, subsequently Incorporat- 
ing therein said strip of thermosetting ma- 
terial. 

Further characteristics and advantages of the 
toothed wheel according to the present invention 
will anyhow result more evident from the following 
detailed description of a preferred embodiment 
thereof, illustrated on the accompanying drawings, 
in which: 

Rg. 1 is a perspective view of a toothed wheel 
of known type; 

Rg. 2 is a partial perspective view of a fretted 
strip portion forming the peripheral surface of 
the toothing of the wheel according to the 
present invention; and 

Fig. 3 is a sectional view of part of the toothed 
wheel comprising a strip portion buried into the 
wheel body of thermoplastic material. 
According to the Invention, the external layer of 
the toothing 1 of the wheel 3 consists of a continu- 
ous strip 2 of thenmosetting plastic material, the 
fretted section of which reproduces the final profile 
of the toothing 1 of the wheel 3. The strip 2 is fbced 
to the wheel 3 preferably during the injection mold- 
ing process, by introducing said strip into the mold 
before injecting the thenmoplastic material forming 
the wheel body. 

Preferably, the shape of the strip 2 exactly 
conresponds to the final shape of the toothing 1 in 
correspondence of the teeth sides 4 and tops 5. 
whereas it slightly differs therefrom in conrespon- 
dence of the teeth bases 6. In fact - as clearly 
shown In fig. 3 - the bottom parts 6a of the fretted 
strip 2 are more "inwards", in resp>ect of the wheel 
periphery, than the bases 6 of the wheel teeth as 
detenmined by the shape of the mold. Furthermore, 
in correspondence of said bottom parts 6a. the 
strip 2 comprises a hole or other equivalent slit 7. 
Thanks to this particular configuration of the strip 2 
of thermosetting material, during injection molding 
of the toothed wheel 3 the fluid thermoplastic ma- 
terial penetrates through the holes 7 and fills the 
space between the bottom parts 6a of the strip and 
the mold surface whteh determines the t>ases 6 of 
ttie wheel teeth, thereby covering said bottom parts 
6a with a layer 8 of thennnoplastic material. 



The fiuid thermoplastic material forms the lay- 
ers 8 by penetrating, as well as through the holes 
7. also sideways of the bottom parts 6a. which - for 
this purpose - are slightly narrower than the width 

5 of the toothed wheel in that point. In this way, the 
layers 8 are perfectly integral with the body of the 
toothed wheel 3. thereby determining an excellent 
and safe anchorage of the strip 2 onto the wheel 
itself. In addition to this - and in order to favour a 

70 perfect adhesion of the strip 2 onto the wheel 3 
also in correspondence of the strip parts which are 
not covered by thermoplastic material (teeth sides 
and tops) - the inner surface of the strip 2 has a 
high roughness. 

IS As already said, the strip 2 is formed of a 
thermosetting material, so as to have excellent 
mechanical characteristics also in case of over- 
heating of the wheel toothing due to friction with 
the gripper control straps. To allow forming the 

20 strip 2 of very reduced thickness (a few millimeter 
tenths), and thus with a very low overall weight, it Is 
preferable to adopt therefor a composite structure 
comprising mineral, vegetal or synthetic fibres (for 
example carbon fibres or cotton fibres), buried into 

25 the thermosetting material. 

When caritx)n fibres are used to reinforce the 
strip 2. it Is possible to increase even further the 
surface hardness of said strip - and thus the useful 
life of the toothing of the wheel 3 - by applying 

30 thereon titanium nitrides, with a treatment known in 
technique as PVD. taking advantage of the elec- 
trical conductivity and of the resistance to high 
temperatures of such carbon fibres. 

When the strip 2 is formed with carbon fibres. 

35 also the thermoplastic material forming the wheel 3 
can advantageously be filled with coal dust The 
whole toothed wheel thus becomes electrically con- 
ductive, whereby the statical electricity accumu- 
lated on the grippers - on account of their constant 

40 rubbing against the warp yams - discharges to 
earth, through the straps (evidently also formed of 
materials having a good electrical conductivity) and 
through the toothed wheel. This alkmrs to prevent 
electrostatic charges from accumulating on the 

45 warp yams, which would determine the adhesion of 
dust flocks by electrostatic attraction. 

The toothed wheel according to the present 
invention is manufactured using a preferred method 
allowing to reduce to practically nothing the time 

so required to insert the strip 2 into the nrtold. Accord- 
ing to said method, the strip 2 is formed by com- 
pression molding into a fiat mold and, once re- 
moved ftrom the mold, it is cut to the size exactly 
conresponding to the whole circumference of the 

55 toothed wheel 3. At this stage, the strip 2 is elas- 
tically curved to form a circle and is inserted into 
the mold of the toothed wheel. Thanks to its elas- 
ticity, the strip 2 tends to go back into its original 
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straight position, thereby pressing elastically 
against the walls of the mold; said pressure - 
though modest - is more than sufficient to keep the 
strip perfectly positioned against the t>ottom of the 
con^esponding mold cavity, with no need to resort 
to any special fixing system, nor to any special 
arrangement of the strip inside the mold. 

It will thus be easily appreciated how, with the 
manufacturing method according to the present 
invention, the mold preparing times are drastically 
reduced in comparison to the methods making use 
of the known type metallic inserts. In fact, the time 
required for the complete mokling operation of the 
toothed wheel of the invention is practically the 
same as that required for the known type wheels 
without inserts. The final cost of the toothed wheel 
thus shows an increase, in respect of the known 
type toothed wheels, only for what concerns the 
manufacturing cost of the strip 2 of composite 
material. 

From the previous description, it appears at 
once evident how the present invention has fully 
reached the intended objects. In fact, the toothed 
wheel of the invention has an extremely hard and 
wearproof toothed working surface, without involv- 
ing any weight increase of the wheel. The specific 
weight of the materials used to manufacture the 
strip 2 is in fact substantially equal to that of the 
thermoplastic material used to form the body of the 
toothed wheel. Moreover, as said above, it can 
easily be provided for the wheel to be electrically 
conductive, thereby eliminating any problems con- 
nected with ttre presence of electrostatic charges 
on the yams being woven. Finally, the manufacture 
of the toothed wheel, and particulariy the insertion 
and positioning of the strip 2 into the manufacturing 
mold, can be very easily and (promptly carried out - 
without thus involving any additional costs - thanks 
to tiie special continuous and elongated shape 
given to the strip 2 and to its elasticity, as well as 
to the fact that said strip is originally produced in a 
straight position. 

The invention has been described with refer- 
ence to a prefenred embodiment thereof, but it 
should evidently not be limited to the same. The 
protection scope of the invention therefore covers 
any possible modifications and improvements with- 
in reach of a technician skilled in the art, falling 
within the definition of the invention given in the 
following claims. 

Claims 

1. Toothed wheel (3) to control the gripper straps 
in shuttieless kioms. of the type obtained by 
molding of thermoplastic material, character- 
ized In tfiat the outer surface of the teeth (1). 
or at least the portion of said surface meant to 



cooperate with the gripper straps, consists of a 
thin layer (2) of a thermosetting material in one 
piece with the wheel body of thermoplastic 
material. 

5 

2. Toothed wheel as in claim 1). wherein said 
layer (2) of thermosetting material is reinforced 
with mineral, vegetal or synthetic fibres. 

70 3. Toothed wheel as in claim 1) or 2). wherein 
said layer (2) is a continuous strip and shows 
up on the surface in correspondence of tiie 
sides (4) and tops (5) of the teeth, while being 
partially buried into the wheel body (3) of ther- 

75 moplastic material in correspondence of the 
bases (6) of said teeth. 

4^ Toothed wheel as in claim 1) or 2). wherein 
said layer (2) in correspondence of the teeth 
20 bases (6) is narrower than the width of the 
toothed wheel in that point, and is moreover 
provided with a hole (7) or slit. 

5. Toothed wheel as in claim 2). wherein said 
25 fibres are cartmn fibres. 

6b Toothed wheel as in claim 2), wherein said 
fibres are cotton fibres. 

30 7. Toothed wheel as in claim 1) or 2), wherein the 
thickness of said layer (2) is below 1 mm. 

a Manufacturing method of a toothed wheel (3) 
to control the gripper stiraps in shuttieless 
35 looms, said toothed wheel being of the type 

fonnned by injection molding of thermoplastic 
material, characterized in that it comprises the 
following steps: 

- forming a continuous stiip (2) of ther- 
40 mosetting material - possibly reinforced 

with mineral, vegetal or synthetic fibres - 
witii a fretted section substantially cor- 
responding to that of the toothing (1) of 
said wheel (3), by compression molding 
45 into a flat mold: 

- cutting out a portion of said strip (2), of 
length and width substantially corre- 
sponding to those of the external circum- 
ferential surface of the toothed wheel (3); 

50 - elastically deforming into a circle said 

strip portion and intiroducing it into the 
toothed wheel manufacturing mold, so 
that it elastically adheres onto the inner 
toothed profile of the mold; 

55 - injection molding the wheel body (3) with 

a thermoplastic material, subsequently 
incorporating therein said strip (2) of 
thermosetting material. 



4 



12/27/2005, EAST Version: 2.0.1.4 



7 



EP 0 504 803 A1 



9. Method as in claim 8). wherein the upper and 
lateral parts of said fretted section of the strip 
(2) of thenmosetting material exactly conre- 
spond to the final profile of the tops (5) and, 
respectively, of the sides (4) of the wheel 5 
teeth, while the bottom parts (6a) of said strip 

(2) are more "inwards", in respect of the wheel 
periphery, than the bases (6) of the wheel 
teeth. 

10 

10. Method as in claim 9). wherein said bottom 
parts (6a) of the strip (2) comprise holes (7) or 
slits, of dimensions sufficient to let through a 
layer (8) of fluid thermoplastic material. 

75 

11. Method as in claim 9), wherein said bottom 
parts (6a) of the strip (2). in correspondence of 
the teeth bases (6), are narrower than the 
width of the toothed wheel (3) in that point to 

an extent sufficient to allow the fluid thermo- 20 
plastic material to penetrate sideways thereof. 
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ABSTRACT: 

A toothed wheel (3) to control the gripper straps in shuttleless looms is 
obtained by injection molding of thermoplastic material. To increase wear 
resistance of the wheel toothing (1 ), a strip (2) of thermosetting material - 
reinforced with carbon or cotton fibres - is introduced into the mold during 
the molding operation, said strip (2) having a fretted section reproducing the 
final profile of said toothing (1 ). The strip (2) is pre-manufactured in a 
flat position and of length sufficient to cover the full circumference of the 
toothed wheel (3). It then remains firmly positioned into the mold, once it 
has been elastically defonmed into a circle to be introduced therein. This 
also allows to considerably accelerate the toothed wheel manufacturing process. 
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